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CUSTOMER NO. 25,255 

Clariant Corporation 
Industrial Property Department 
4000 Monroe Road 
Charlotte, North Carolina 28205 
Telephone: 704/331-71 51 
Facsimile: 704/331-7707 
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US Serial No. 10/338,452 

Clariant GmbH , 2002DE402 

THREE-PHASE SYSTEMS 

[OOOl] The phase behavior of hydrocarbon/surfactant/water systems is a 

constituent of numerous investigations. Through the appropriate choice of 
components, it is possible to obtain three-phase systems which consist of 
an upper hydrocarbon phase, a middle microemulsion phase of solubilized 
hydrocarbon, surfactant and water, and a lower water phase. Such three- 
phase systems are described in 

• M KahWeit and R. Strey, 'The Phase behaviour of H 2 0-Oil-Nonionic 
Amphiphile Ternary Systems" in "Microemulsion Systems", Surfactant 
Science Series Vol. 24, Dekker, New York,1987. 

• K. Shinoda and S. Friberg, "Emulsions and Solubilization", Wiley, New 
York, 1986. 

• H.G. Hauthal and K. Quitsch, "Neues uber Mikroemulsionen" [New 
findings relating to microemulsions], Z. Chem., 30, 274 - 281 (1990). 

[0002] In use, such three-phase systems are limited to technical applications and 
laboratory uses (tertiary petroleum recovery, media for chemical reactions 
etc.)* A reason for this is the toxicity of the upper hydrocarbon phase 
(toluene etc.), which does not allow their use in the cosmetics and 
household sector. If the hydrocarbons are replaced by the oils customary 
in cosmetics (e.g. mineral oils, polydecenes, triglycerides, natural oils and 
esters), the average microemulsion phase, and thus the entire three-phase 
system, becomes thermodynamically unstable. 

[0003] Surprisingly, it has now been found that three-phase mixtures which 
comprise a polyethylene glycol phase instead of the water phase are 
thermodynamically stable even when the oil phase consists of the oils 
customary in cosmetics, such as, for example, mineral oils, polydecenes, 
triglycerides, natural oils and esters. The polyethylene glycol phase may 
be a polyethylene glycol/water mixture or pure polyethylene glycols. 
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[0004] The presence of three phases imparts a very esthetic appearance to the 
three-phase systems according to the invention. By adding dyes, 
particularly by adding differently colored water-soluble and oil-soluble 
dyes, it is possible to emphasize the particular external appearance yet 
further. The use is not limited to the cosmetics and household sector. Use 
in the industrial sector, in the laboratory sector, but also as a toy, 
advertising medium, art object, or else as teaching aid for demonstrating 
physical phenomena is likewise possible. 

[0005] The invention provides three-phase systems comprising 

a) a polyethylene glycol phase comprising 

a1 )50 - 100% by weight of at least one polyethylene glycol and 
a2)0 - 50% by weight of water, 

b) an oil phase and 

c) a microemulsion phase comprising 

c1)the components of the polyethylene glycol phase a), 
c2)the components of the oil phase b) and 
c3)at least one surfactant. 

[0006] Preference is given to three-phase systems which comprise 

a) 1 0 to 80% by weight, preferably 1 0 to 50% by weight, of the 
polyethylene glycol phase, 

b) 10 to 80% by weight, preferably 10 to 50% by weight, of the oil phase 
and 

c) 1 0 to 80% by weight, preferably 1 0 to 50% by weight, of the 
microemulsion phase. 



[0007] Preference is given to polyethylene glycol phases a) which comprise 50 to 
100% by weight, preferably 75 to 100% by weight, particularly preferably 
85 to 100% by weight, of polyethylene glycol and 0 to 50% by weight, 
preferably 0 to 25% by weight, particularly preferably 0 to 15% by weight, 
of water. 
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[0008] In a particular embodiment, the polyethylene glycol phase a) comprises 



[0009] The polyethylene glycol phase a) can comprise one or more polyethylene 
glycols. 

[O0O1 0] The polyethylene glycols preferably have a molecular weight of from 1 50 
to 35 000 g/mol, preferably 200 to 800 g/mol. 

[00011] The surfactants of the microemulsion phase c) may be nonionic, cationic, 
anionic and/or amphoteric surfactants. 



[00012] The nonionic surfactants are preferably fatty alcohol ethoxylates, 

dimethylamine oxides, ethoxylated castor oils, alkyl polyglucosides, fatty 
acid sorbitol esters, fatty acid polyglycerol esters, ethoxylated fatty acid 
polyglycerol esters, fatty acid monoethanolamide ethoxylates, glycerol 



[00013] Likewise preferred nonionic surfactants are (C$-C 2 2>-alkyl or alkenyl 



[00014] The anionic surfactants are preferably monoesters of phosphoric acid, 

diesters of phosphoric acid, alkyl sulfates, alkyl ether sulfates, preferably 
sodium laureth sulfate, alkylamidopolyglycol ether sulfates, alkylpolyglycol 
ether carboxylates, alkylpolyglycol ether sulfosuccinates and/or fatty acid 
isethionates. 



[00015] The amphoteric surfactants are preferably acyl glutamates, 

alkylamidopropylbetaines, preferably cocoamidopnopylbetaine, fatty acid 
methyl taurides, fatty acid sarcosides and/or amphoacetates. 
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[00016] In a particular embodiment, the surfactants are betaines, alkyt ether 
sulfates or mixtures thereof. 

[00017] The three-phase systems preferably comprise 1 to 20% by weight, 
particularly preferably 5 to 20% by weight, of surfactants. 

[00018] Suitable oil phases are preferably mineral oils, polydecenes, triglycerides, 
e.g. capric/caprylic triglycerides, natural oils, e.g. orange oil and/or esters, 
preferably stearates, palmitates and myristates. 

[00019] Preferred three-phase systems are those in which the components of the 
. oil phase b) are solubilized in the microemulsion phase c) with a degree of 
solubilization S greater than or equal to 0.8, preferably greater than or 
equal to 1 .5. The degree of solubilization S is the volume ratio of the oil 
components to the surfactant components. 

[00020] In a particular embodiment, the three-phase systems also additionally 

comprise polar organic compounds, preferably hydroxy compounds and/or 
polyhydroxy compounds, particularly preferably glycerol, propylene glycol, 
ethanol, hexylene glycol and/or isopropanoL 



[00021] In a particular embodiment, the three-phase systems also comprise water- 
soluble and/or oil-soluble dyes which are preferably differently colored. 
This allows advantageous esthetic effects to be achieved. 



j 



[00022] 



The three-phase systems are preferably cosmetic compositions. Particular 
preference is given to bath oils. Advantageously, the bath oils are shaken 
prior to use so that they are added to the bath water in the form of an 
emulsion. Additional ingredients which may be used are the substances 
customary in cosmetics, such as, for example, perfume oils, ethereal oils, 
plant extracts, colorants, cationic polymers, solubilization auxiliaries, 
vitamins and vitamin derivatives, pearlescence-imparting agents, 



PAGE 8/39* RCVD AT 3/23/2004 1:37:23 PM [Eastern Standard Time] * SVR:USPT0-EFXRM/1 * DNIS:8729306* CSID:704 331 7707 * DURATION (mm-ss):1040 



MAR-23-2004-TUE 02:45 PM CLARIANT CORP LEGAL FAX No. 704 331 7707 P. 009 



5 

preservatives, skin feel improvers, stabilizers, UV absorbers, hydroxy 
acids and salts thereof. 

[00023] Due to the thermodynamic stability of the three-phase systems according 
to the invention, they can advantageously be prepared by simply mixing 
the individual components of phases a), b) and c). 

[00024] The thermodynamic equilibrium of the three phases establishes itself. In a 
preferred embodiment, the hydrophilic components (polyethylene glycols, 
water, water-soluble dyes etc.), including the surfactants, are mixed 
together. Separately from this, the hydrophobic, water-insoluble 
components (oils, oil-soluble dyes etc.) are mixed together. Subsequently, 
the hydrophilic mixture and the hydrophobic mixture are mixed together. 

[00025] Accordingly, the invention atso provides three-phase systems obtainable 
by preparing a mixture comprising 

i) polyethylene glycol(s), 

ii) optionally water, 

iii) oil component(s) and 

iv) surfaetant(s). • 

[00026] Preference is given to three-phase systems obtainable by preparing a 
mixture comprising 

i) 1 0 to 70% by weight, preferably 25 to 60% by weight, of 
polyethylene glycol(s), 

ii) 0 to 70% by weight, preferably 0 to 20% by weight, of water, 
. iii) 10 to 70% by weight, preferably 25 to 60% by weight, of oil 

components) and 

iv) 2 to 20% by weight, preferably 5 to 20% by weight, of surfactant(s). 

[00027] In a particular embodiment, the three-phase systems are free from water. 
In a preferred embodiment, the mixtures additionally comprise water- 
soluble and/or oil-soluble dyes. 
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[00028] The preferred polyethylene glycols, oil components and surfactants are the 
compounds already described above. 

Examples 

[00029] In the examples, the degree of ethoxylation of the surfactants was 
optimized such that approximately equal amounts of oil phase and 
hydrophilic phase were solubilized in the microemulsion. S is the degree of 
solubilization of the oil on the basis of the volume ratio. Oleth-8 and Oleth- 
10 are the INCI names for oleyl alcohol polyglycol ether having 8 or TO 
mol, respectively, of ethylene oxide. PEG-8 is the INCI name for 
polyethylene glycol having an average molar mass of 400 g/mol. 

[00030] The quantitative data is in % by weight. 
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Examples 1 to 3: 



Ex. 


Polyethylene 
glycol phase 


Surfactant 


Oil phase 


Phase volume 


S 


PEG-8 


Water 


Oleth-8 


Oleth-10 


Mineral oil 


Bottom 


Middle 


Top 


1 


43.1 


10.8 


6.9 


O 


39.2 


28.9 


34.8 


36.3 


1.5 


2 


27.2 


6.8 


17.3 


O 


48.7 


14.0 


82.0 


4.0 


2.2 


3 


36.9 


15.8 


9.0 


0.2 


38.1 


15.5 


62.5 


22.0 


2.5 



Example 4: Three-phase bath oil 





Component 


% by wt 


Hydrophilic 


PEG-8 


41.8 


components 


Water 


10.5 


Surfactants 


Oleth-5 (®Emu!sogen LP) 


4.4 




Coceth-1 0 (®Genapol C-1 00) 


5.3 


Hydrophobic 


Mineral oil 


29.8 


components 


Capric/caprylic triglycerides 


7.2 




Orange oil 


0.4 




Vitamin E acetate 


0.4 


Preservative 


Nipaguard PDU 


0.3 


Water-soluble dye 


Vitasyn Ponceau 4R82 


q>$. 


Oil-soluble dye 


Beta-carotene 


q.s 



[00031] The bath oil separated into the following three phases: 
upper phase (red) 28.5% by volume 

middle phase (orange) 48.0% by volume 
lower phase (yellow) 23.5% by volume 

[00032] The preparation of examples 1 to 4 was carried out by preparing a mixture 
of the hydrophilic components and, separately, a mixture of the 
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S 

hydrophobic components. Subsequently, the surfactants were added to 
the hydrophilic mixture. Finally, the hydrophilic mixture and the 
hydrophobic mixture were mixed together. 
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Claims: 

1 . A three-phase system comprising 

a) a polyethylene glycol phase comprising 

a1 ) 50- 1 00% by weight of at least one polyethylene glycol and 
a2) 0 - 50% by weight of water, 

b) an oil phase and 

c) a microemulsion phase comprising 

C 1 ) the components of the polyethylene glycol phase a), 
c2) the components of the oil phase b) and 
c3) at least one surfactant 

.2. The three-phase system as claimed in claim 1 , which comprises 

a) 10 to 80% by weight, preferably 10 to 50% by weight, of the 
polyethylene glycol phase, 

b) 1 0 to 80% by weight, preferably 1 0 to 50% by weight, of the oil 

phase and 

c) 1 0 to 80% by weight preferably 1 0 to 50% by weight, of the 
microemulsion phase. 

3. The three-phase system as claimed in claim 1 and/or 2> wherein the 
polyethylene glycol phase a) comprises 50 to 100% by weight, preferably 75 
to 100% by weight, particularly preferably 85 to 100% by weight, of 
polyethylene glycol and 0 to 50% by weight, preferably 0 to 25% by weight, 
particularly preferably 0 to 1 5% by weight, of water. 

4. The three-phase system as claimed in claim 3, wherein the 
polyethylene glycol phase a) comprises 100% by weight of polyethylene 
glycol. 

5. The three-phase system as claimed in at least one of claims 1 to 4, 
wherein the polyethylene glycols of the polyethylene glycol phase a) have a 
molecular weight of from 150 to 35 000 g/mol, preferably 200 to 800 g/mol. 



i 
! 
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6. The three-phase system as claimed in at least one of claims 1 to 5, 
wherein the surfactants of the microemutsion phase c) are nonionic, cationic, 
anionic and/or amphoteric surfactants. 

7. The three-phase system as claimed in claim 6, wherein the nonionic 
surfactants are fatty alcohol ethoxylates, dimethylamine oxides, ethoxylated 
castor oils, alky! polyglucosides, fatty acid sorbitol esters, fatty acid 
polyglycerol esters, ethoxylated fatty acid polyglycerol esters, fatty acid 
monoethanolamide ethoxylates, glycerol mono- and diesters of fatty acids 
and/or triesters of phosphoric acid. 

8. The three-phase system as claimed in claim 6, wherein the nonionic 
surfactants are (Cs-C^-alkyl or alkenyl ethoxylates having 2 to 20 ethylene 
oxide groups. 

9. The three-phase system as claimed in claim 6. wherein the anionic 
surfactants are monoesters of phosphoric acid, diesters of phosphoric acid, 
alkyl sulfates, alkyl ether sulfates, preferably sodium laureth sulfate, 
alkylamidopolyglycol ether sulfates, alkylpolyglycol ether carboxylates, 
alkylpolyglycol ether sulfosuccinates and/or fatty acid isethionates. 

10. The three-phase system as claimed in claim 6, wherein the amphoteric 
surfactants are acyl glutamates, alkylamidopropylbetaines, preferably 
cocoamidopropylbetaine, fatty acid methyl taurides, fatty acid sarcosides 
and/or amphoacetates. 

11. The three-phase system as claimed in claim 6, wherein the surfactants 
are betaines, alkyl ether sulfates or mixtures thereof. 

12. The three-phase system as claimed in at least one of claims 1 to 1 1 , 
wherein the components of the oil phase b) are mineral oils, polydecenes, 



i 
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triglycerides, e.g. capric/caprylic triglycerides, natural oils, e.g. orange oil 
and/or esters, preferably stearates, palmitates and myristates. 

13. The three-phase system as claimed in at least one of claims 1 to 12> 
wherein the components of the oil phase b) are solubilized in the 
microemulsion phase c) with a degree of solubilization S greater than or equal 
to 0.8, preferably greater than or equal to 1 .5. 

14. The three-phase system as claimed in at least one of claims 1 to 13, 
which comprises polar organic compounds, preferably hydroxy compounds 
and/or polyhydroxy compounds, particularly preferably glycerol, propylene 
glycol, ethanol, hexylene glycol and/or isopropanol. 

15. The three-phase system as claimed in at least one of claims 1 to 14, 
which comprises at least one water-soluble dye. 

16. The three-phase system as claimed in at least one of claims 1 to 14, 
which comprises at least one oil-soluble dye. 

17. The three-phase system as claimed in at least one of claims 1 to 14, 
which comprises at least one water-soluble dye and at least one oil-soluble 
dye. 

18. The three-phase system as claimed in claim 1 7, wherein the water- 
soluble dyes and the oil-soluble dyes are differently colored. 

1 9. The three-phase system as claimed in at least one of claims 1 to 1 8, in 
the form of a cosmetic composition. 

20. The three-phase system as claimed in claim 19, in the form of a bath 
oil / 

21 . The three-phase system obtained by preparing a mixture comprising 
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i) polyethylene glycol(s) 

ii) optionally water 

iii) oil components) and 

iv) surfactant(s). 

22. The three-phase system as claimed in claim 21 , obtainable by 
preparing a mixture comprising 

i) 1 0 to 70% by weight preferably 25 to 60% by weight, of polyethylene 
glycol(s), 

ii) 0 to 70% by weight, preferably 0 to 20% by weight of water, 

iii) 1 0 to 70% by weight, preferably 25 to 60% by weight, of oil 
component(s) and 

iv) 2 to 20% by weight, preferably 5 to 20% by weight, of surfactant(s). 

23. The three-phase system as claimed in claim 21 and/or 22, wherein the 
polyethylene glycols i) have a molecular weight of from 150 to 35 000 g/mol, 
preferably 200 to 800 g/moL 

24. The three-phase system as claimed in at least one of claims 21 to 23, 
wherein the oil component iii) is mineral oils, polydecenes, triglycerides, e.g. 
capric/caprylic triglycerides, natural oils, e.g. orange oil and/or esters, 
preferably stearates, palmitates and myristates. 

| 25. The three-phase system as claimed in at least one of claims 21 to 24, 

which additionally comprises water-soluble and/or oil-soluble dyes which are 

| preferably differently colored. 

i 

A * 

26. The three-phase system as claimed in at least one of claims 21 to 25, 
in the form of a cosmetic composition, preferably a bath oil. 

i 
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Abstract 

Three-phase systems 

The invention relates to three-phase systems comprising 

a) a polyethylene glycol phase comprising 

a1 ) 50-1 00% by weight of at least one polyethylene glycol and 
a2) 0 - 50% by weight of water, 

b) an oil phase and 

c) a microemulsion phase comprising 

d ) the components of the polyethylene glycol phase a), 
c2) the components of the oil phase b) and 
c3) at least one surfactant. 

The three-phase systems are thermodynamically stable and are preferably 
suitable as cosmetic compositions, particularly preferably as bath oils. 
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MITTEILUNG 

Das Europaische Patent*™ Obermittelt beiliegend den europaisch^n Rechercnenbericht zu der 
obengenanrrten eu rop&schen Patentanmeldung. 

Wennzutretfend, Kopien der im Recherche nb^rlchtaufgefOhrren Schrtften sind beigefOgtL 

B3 Zusatzliche Kopie(n) der 1m eurqpalschen Recheichenbericht an 9 efuhrten Schriftstucke sind 
beigefugt. 

Die lotgenden Angaben des Anmelders wurden von der Rec*ierchenaWellung genehmigt 
IS Zusammenfassung DO" Bezeicnnvng 

derRecherchenatrteilung abgeanden und der endgultlge Wortlaut 1st 



O Die Zusammenfassung wurde von 
dieser Mitteilung beigefugt 

Die fOlgende Abbildung wird mh derZusammenfassung verftffentlicht 



KEINE 



T.-ART / FRIST 




RUCKERSTATTUNG DER RECHERCHENGEBUHR 

Palis Artlkel 10 derGebuhrenordnung in Anwendung K ommt, ergeht noch eine gesonderte Mitteilung der 
Eingangsstelle hinsichtlich der Ruckersiatiung der RecherchengebOhr. 



i 
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Europaisches EUROPAISCHER TEILRECHERCHENBERICHT 



Patentamt 



der nach Regel45 des Europaischen Patent- 
Obereinkommens fur das wettere Verfahren als 
europaischer Recherche nbericht gilt 



Nummor der Artmefdung 

EP 03 02 2145 



Kategorie 



EINSCHLAG1GE DOKUMENTE 



KonnzeichnunQ des Dokuments mlt Angabe, sow&it erforxterllch 
der mafigeb)ichen Tolle „ _ 



EP 1 327 439 A (CLARIANT GMBH) 
16. Jull 2003 (2003-07-16) 

* Absatze ' 00051-'0019! , '0022!-' 00301 * 

DE 196 12 085 A (HENKEL KGAA) 
2. Oktober 1997. (1997-10-02) 

* Anspruche * 

DE 38 23 539 A (HI FA AG FRENKEND0RF) 
26. Januar 1989 (1989-01-26) 

* Anspruch 1 * 

US 2001/036450 Al (SIM0NNET JEAN-THIERRY 
ET AL) 1. November 2001 (2001-11-01) 

* Anspruche * 



Betrifft 
Anspruch 



1-14 



1,6,13, 
14 



1,6,13, 
14 



1,6,13, 
14 



UNVOLLSTAND1GE RECHERCHE 



In einorn sofcnen Umfang nicht enlsprlcht bzW. enlspreehan, daf3 smnyolka ErmilllUDgen fiber den :*anc 
derTechniklOr dtese Anspruche nlcht, bzw. nurtellwetee. moglicft smo. 
Volteiandlg recherch ierta patenlansprOche: 

Unvo«standig rechercftleite PatentarifiprOcne: 

Nlcm recnerchierlG Pat©ntansprijche: 

Grund fiir die Bescnr&nkung der RGCtierche: 

Siehe Erganzungsblatt C 



KUASSIFIKATION DER 
ANMEtDUNQ (lftt.Cl7) 



B01F17/42 
B01F17/00 
A61K7/46 



RECHERCHlWE 
SACHGEHIfc.lt (lnt.CI.7) 



B01F 
A61K 



RbcherchBrwn 

MUNCHEN 



11. November 2003 



Jochhelm, J 



KATEGOftlE DER GENANNTEN DOKUMENTEN 

X VOD Desonderej Bedeulwng sllein b&tracTHet 

Y - von besonderer Bodeutung In Verbmdung mn einer 

andsrsn Verflffentlichung derselben Kategone 
A : technotogtecher H'mtBrgrund 
O : nlcrrtsdi rift Itch e OTfenbamng 

P : ZwlSChenlilBratUr 



T - dar Erfmaung zugrunde liegende Theonen Oder Grurtdsal2© 
E : alleres Palenldokumanl. das jedoch erst am Oder 
nach dem Anmektedaium veroffentncht worden ist 
D in der AnmeJdung angefOhrtes Dokument 
L : aus anderen GrGncten angefuhdBs Dokument 

& V'Mhgiied d^7giefch^ 
DoKumr-m 
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Europaisches 
Patemamt 



UNVOLLSTAND1GE RECHERCHE 
ERGANZUNGSBLATT C 



Numtiwr der Anmeldung 

EP 03 02 2145 



Utivoll standi g recherchierte Anspruche: 
1-14 

Grund fur die Beschrankung der Recherche: 

Die Recherche wurde aus folgenden Grunden auf die Beisplele 1 und 2 
begrenzt : 

In Ansoruch 1 fehlt be1 der Forme! R-(0CHR'CH)nOH die Definition des 
JierJeS ISbstituenten an der -CH- Gruppe. Da es nicht unnnss verstandllch 
kiar 1st ob dieser vierte Substituent Wasserstoff, also R-(OCHR CH2)nOH, 
odtr l> a?so R-(OCHS'CHR')nOH sein soil und die glelche UnkUrheit auch 
! e Lj R P ^chreibuna besteht schelnt dieser Fehler Irreparabel zu sein 
Ied?glic*h S 5?e iScJ-BezeicKSungen -oieth-5, -8 und -10" slnd hinrelchend 
klar und konnen recherchiert werden. 

Fin wpiteres aravierendes Problem 1n der Anmeldung besteht darin <|ass 
Anso^on" 6 de? als CoS Anspruch 1 abhingig formullert wurde in Wahrhent 
JeKSng von Anspruch 1 durch die Erweiterung der Komponente d) aus 
Snspruch 1 auf jede denkbare Art von Tens 1 den s ^^ n a ^ n ^ n d "5 e er ' 
Anspruch 6, den breitesten Anspruch ^arstellt Mithln fallt nun jede 
Zusammensetzung unter den Gegen stand der Anmeldung die eine 
wasserunlosliche Flussigkelt, PEG und irgendein Tens d entha t 
Die Recherche ergab daher eine sehr groBe Zah1 neuheitsschadi icner 
DolullTe S?ese 9 Zahi 1st so groB, daB utimSglich feststellen lasst, 
fur was 1n der Gesamtheit der Patentanspruche eventuell nach zu Recnt 
ShuS blSeSt SerSen konnte (Art. 84 EPU). Aus dlesen Grunden jrscheujt 
eine slnnvolle Recherche Qber den gesamten Bereich der Patentanspruche 
unmoglich. 
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in dlassm Anhans slnd <fe Mitglledar der Patentfamillen der In obengenannten europSlschen ftechertshenwrtcht angtfQhflon 
KSr^Sn^glieder enfcprechan dam Stand darDatei daa European Pa.entam.s an, 

P .. .. ...... n_u^: n u..nn unri Aiinnan nnfu^ hAWnhr. 
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Fur nature Einzeiheiten zu diesem Anhang : Siehe Amtsblatt das Europ^lschen Patentamts, Nr. 12/62 
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